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ABSTRACT 


Addition of ammonium thiocyanate to sprays containing 2,4,5-T 
or silvex does not increase control of salmonberry shrubs compared 


to the two herbicides applied alone; both herbicides were more ef- 
fective when applied in late spring than in midsummer. 
with amitrole. 
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INTRODUCTION 
Salmonberry (Rubus spectabilts) shrubs quickly occupy freshly 
burned or newly harvested areas of highly productive forest lands 
in the Coast Ranges of Oregon and Washington. If not controlled, 
salmonberry will form a dense canopy and reduce survival and 
growth of desirable conifer seedlings (Ruth 1956). Control suf- 
ficient to release established conifers can be obtained with 
Eoltapessprays of 2545-1 (254 ,5-trichlorophenoxy) acetic acid, 
Silvex (2,4,5-trichlorophenoxy) propionic acid, or amitrole 
[3-amino-s-triazole](Gratkowski 1971, Krygier and Ruth 1961, 
Stewart 1974a). 


Amitrole-T, a 1:1 mixture of amitrole and 
ammonium thiocyanate [NH,SCN], is also effective on salmonberry 
(Gratkowski 1971, Stewart 1974a). 
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Salmonberry shrubs resprout from roots and bases of stems 
following treatment with herbicides, and repeated spraying is 
necessary on some areas to prevent resprouting shrubs from again 
dominating the site. More effective herbicidal treatments are 
desired to reduce the need for respraying. Several studies have 
shown that ammonium thiocyanate at rates as low as 1/4 to 3/4 1b 
pex acre (0228) to) 0S 34 ke pen ha) se canmenhantcemthiemciskccranemesis 
of phenoxy herbicides on rangeland shrubs (Basler et al. 1967, 
Elwell 1968, Robison 1965, Stritzke 1975). The study described 
here was designed to determine if addition of ammonium thiocyanate 
to 2,4,5-1, silvex, on ama trole would increase hemb cid alecisteciss 
on salmonberry. 


MATERIALS AND METHODS 


A previous study has shown that both late spring and midsummer 
foliage sprays are effective on salmonberry (Stewart 1974a). 
Therefore, 240 vigorous salmonberry shrubs 4 to 6 feet (1.2 to 
1.8 m) high were selected in a 2-year-old clearcut near Lakeside, 
Oregon for treatment on May 19 (late spring) or July 25 (midsummer) 
in 1972. About three-quarters of the salmonberry crowns were 
fully developed when the shrubs were sprayed on May 19. By July 25 
crowns were fully developed, active growth had stopped, and fruits 
had disseminated. On each date, 10 randomly selected shrubs were 
treated with one of the formulations shown in table 1. The study 
was installed as a3 x 4 x 2) factorval desueny wath) 0p replicatronse 


Table 1--Herbicitdal treatments evaluated as late spring and midsummer 
sprays on salmonberry 


Herbicide and rate (acho! Amount of NH, SCN added 


i aalinee! 
None 0 
1/4 
3/4 


1 lb 2,4,5-T as butoxyethanol esters 0 
1/4 
3/4 


1 1b silvex as butoxyethanol esters 0 
1/4 
3/4 


1 1! amitrole as a water soluble liquid 0 
1/4 
3/4 


V/ Pounds of acid equivalent per 100 gallons of total spray 
Mixture (ie Wiby ais equalvalllcmitt om Om Skies) ie 


ay Pounds of active ingredient per 100 gallons of total spray 
mixture (1 1lb/gal is equivalent to 0.12 kg per liter). 


Herbicides were applied to drip point on the foliage of each 
Dlant using knapsack sprayers. All sprays, except for those con- 
taining amitrole, were applied in a 3-percent diesel oil-in-water 
emulsion carrier; amitrol was applied in water. A special emulsion 
system containing all additives found in a commercial butoxyethanol 
ester formulation of 2,4,5-T was used to form the emulsion for 
ammonium thiocyanate applied without herbicides. In order to 
measure differences due to addition of ammonium thiocyanate, 
herbicidal dosages used were one-third the optimum level for 
best control (Stewart 19744). 


Topkill, number of plants killed (complete topkill with no 
resprouting), and number and height of basal or root sprouts were 
observed in August of 1973, 13 to 15 months after sprays were 
applied. Topkill and number and height of sprouts were analyzed 
by analysis of variance and treatment differences were compared 
Usane Sets of orthogonal contrasts.. A chi-square test for homo- 
geneity of variance indicated that the herbicides were operating 
as unrelated populations. Therefore, herbicides were analyzed 
Separately. Because of the small number of plants killed at the 
herbicidal dosages used, plant kill could not be analyzed. Treat- 
ment differences were tested at the 5-percent level of probability. 


RESULTS AND DISCUSSION 


Addition of 1/4- or 3/4-1b aihg of ammonium thiocyanate to 
2,4,5-1, Silvex, Or amitrole did not increase degree of topkill or 
reduce number and size of sprouts (table 2). This lack of response 
was more evident for the two phenoxy herbicides than for amitrole. 
Of course, the high degree of topkill obtained with the phenoxy 
herbicides without ammonium thiocyanate leaves little room for 
improvement. For late spring sprays of amitrole, average topkill 
of salmonberry shrubs increased with addition of ammonium 
Eutocyanate. Thais wnerease was not Statistically significant, 
however, due to variability in degree of control on individual 
plants. This variability has also been observed with amitrole-T 
(Stewart 1974a), and results from repeated sprays (Stewart 1974b) 
suggest that this may arise from inherited resistance to amitrole 
in individual salmonberry plants and clones. Ammonium thiocyanate 
appeared to increase degree of plant kill obtained with amitrole. 
This result justifies the use of amitrole-T rather than amitrole 
for salmonberry control. 


Late spring sprays of 2,4,5-T and silvex were more effective 
than midsummer sprays. In late spring, topkill was greater with 
2,4,5-T and resprout control better with silvex. Applications 
made early in the growing season after about three-quarters of 
the salmonberry crown is fully developed have proved effective 
(Krygier and Ruth 1961, Stewart 1974a). Conifers, however, are 
more resistant to phenoxy herbicides applied in midsummer after 
buds have set. Therefore, midsummer sprays are preferred to 
release conifers despite reduced effects on salmonberry. 


Table 2--Response of salmonberry to NH4SCN alone and tn mixture with 2,4,5-T, stlvex, 
and amitrole applied as late spring or midsummer foliage sprays 


AmOUHe Late spring spray Midsummer spray 
Ble bic ude ee Average number Average number 
4 Top- | Plant and height Top- | Plant and height 
Jeol eat hal of sprouts ko) |e kero: of sprouts 
1b aihg~ - Percent - Number cm - Percent - Number cm 
None 0 4 0 0 0 4 0 0.4 2 
1/4 1 0 1.4 8 3 0 0 0 
3/4 4 0 ORS 16 1 0 it gil 8 
Both Soa 0 98 0 6.8 57 90 0 Soe V2 
1/4 99 0 4.5 70 87 0 A Al 84 
3/4 100 40 4.0 70 92 0 7.4 V2 
Saalinexe 0 89 10 B58) 68 78 0 OZ 93 
1/4 100 10 3.8 68 96 0 8.4 79 
3/4 90 0 SoH 54 75 0 Sod 88 
Amitrole 0 4] 10 0.2.9 IL) 64 50 138 29 
1/4 70 20 Wee 37 50 30 Os7 Bp 
3/4 84 50 3.4 28 61 80 USO 10 


Ly Pounds of active ingredient per 100 gallons of total spray mixture 
(@ 1b/ gal, vs “equavalent toM0. IZ ke per Daten). 


LITERATURE CITED 


Basler. f. Pe. PeeWe Santlenann, “A. Bader, “and ES W. McCord: 
1967. Effect of ammonium thiocyanate on the translocation 
of 2,4,5-T in blackjack oak and winged elm. Southern Weed 
Cont. Proc. 20):552-386'. 


Elwell yr. MM, 
1968. Winged elm control with picloram and 2,4,5-T with and 
Without additives. Weed Sci. 16(2) 2131-133. 


Gratkowski, H. 
1971. Midsummer foliage sprays on salmonberry and thimbleberry. 
USDAY Fors Serv’Res. Note PNW-171, 5 p. Pac. Northwest For. 
and "Range Exp. Stn. , Portland, Oreg. 


Kevoter si. Lt. and Rk. “ht. Ruth: 
1961. Effect of herbicides on salmonberry and on Sitka spruce 
and western hemlock seedlings. Weeds 9(3):416-422. 


Robison, E. D. 
1965. Field response of mesquite to varying concentrations of 
2,4,5-T and ammonium thiocyanate. Southern Weed Conf. Proc. 
WS: Z293=298. 


Ruéh, R.. oH. 
1956. Plantation survival and growth in two brush-threat areas 
IncOdseal Oregon. ~UsDA bor, sexy. Res. Pap. al/7, 14 p.., 
Pac. Northwest For. and Range Exp. Stn., Portland, Oreg. 


Stewart, R. E. 
1974a. Foliage sprays for site preparation and release from 
Sax coastal brush species.) USDA hors Serv. Res. Pap. PNW-172, 
lS p=, Lac. Northwest For. and Range Exp. Stn., Portland, Oreg. 


Stewart, RK. E. 
1974b. Repeated spraying to control four coastal brush species. 
USDA For. Serv. Res. Note. PNW-238, 5 p. Pac. Northwest For. 
and Range Exp. Stn., Portland, Oreg. 


SerLtzke,) J. iF. 
L975. Ghemical mixtures. for control of winged elm. Weed Sci. 
25°02) 2351-136. 


oe 


Pesticides used improperly can be injurious to man, animals, and plants. Follow the 
directions and heed all precautions on the labels. 


Store pesticides in original containers under lock and key--out of the reach of children and 
animals--and away from food and feed. 


Apply pesticides so that they do not endanger humans, livestock, crops, beneficial insects, 
fish, and wildlife. Do not apply pesticides when there is danger of drift, when honey bees or other 
pollinating insects are visiting plants, or in ways that may contaminate water or leave illegal residues. 


Avoid prolonged inhalation of pesticide sprays or dusts; wear protective clothing and equip- 
ment if specified on the container. 


If your hands become contaminated with a pesticide, do not eat or drink until you have washed. 
In case a pesticide is swallowed or gets in the eyes, follow the first aid treatment given on the label, 
and get prompt medical attention. If a pesticide is spilled on your skin or clothing, remove clothing 
immediately and wash skin thoroughly. Spills of herbicides orspray adjuvants should immediately 
be cleaned from work surfaces and mixing platforms. Spray adjuvants such as Vistik, Dacagin, 
Norbak, and foaming agents are especially slippery and should be immediately flushed off with water. 


Do not clean spray equipment or dump excess spray material near ponds, streams, or wells. 
Because it is difficult to remove all traces of herbicides from equipment, do not use the same 
equipment for insecticides or fungicides that you use for herbicides. 


Dispose of empty pesticide containers promptiy. Have them buried at a sanitary land-fill 
dump, or crush and bury them in a level, isolated place. 


NOTE: Some States have restrictions on the use of certain pesticides. Check your State and 
local regulations. Also, because registrations of pesticides are under constant review by the 
Federal Environmental Protection Agency, consult your county agricultural agent or State extension 
specialist to be sure the intended use is still registered. 
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U.S. DEPARTMENT OF AGRICULTURE 


The mission of the PACIFIC NORTHWEST FOREST 
AND RANGE EXPERIMENT STATION is to provide the 
knowledge, technology, and alternatives for present and 
future protection, management, and use of forest, range, and 
related environments. 


Within this overall mission, the Station conducts and 
stimulates research to facilitate and to accelerate progress 
toward the following goals: 


1. Providing safe and efficient technology for inventory, 
protection, and use of resources. 


2. Developing and evaluating alternative methods and 
levels of resource management. 


3. Achieving optimum sustained resource productivity 
consistent with maintaining a high quality forest 
environment. 


The area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results of the research are made 
available promptly. Project headquarters are at: 


Fairbanks, Alaska Portland, Oregon 
Juneau, Alaska Olympia, Washington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 


La Grande, Oregon 


Mailing address: Pacific Northwest Forest and Range 
Experiment Station 
P.O. Box 3141 
Portland, Oregon 97208 


The FOREST SERVICE Gfthe W'S. av Fel Agriculture is dedicated 
to the principle of multip d E Nation's forest resources 
for sustained yields life, and recreation. 
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